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I) Scieatific Work Done in the Period of the Repnrt

Cur scientific prrgram is concerued with the applicaticn of Lie
series to the solution of dif:'erential equations - a pawerful
tos1. which has been introducued by GROERNER, Prcfesser at the
University of Innsbruck. In particular, we are atfcmpting to ob-
tain Lie solutions for the 33 equations resulting frem the sepa-
ration of the HELMHOLTZ equation’}n 11 coardinate gystems. It is
;o be hnped that certain advantages - as far as accuracy and ve-
locity of numerical computation are cuncerned - will emerge from
the use of Lie series compared to the conventional metheds. In
doing these investigations, cur interest is focused en twe spe-
cial fielda, at the present stage:

1) a geparation of the ﬁﬁiMHOLTZ équation in elliptic cylinder
conrdinates led to far-going considerations nf MATHIEU functions
and their representatinrn by mean§ of %ie gerieg. It is by follew-
ing this promising branch that we wrnte a cecde which enables us
to compute the complete solutic.. ~f the MATHIEU equation, the
YATHIEU functions of first class (cen and se ) and the fundamental
system of the solutions.and for a calculaticn nf the eigenvalues
occurring in the MATHIEU equations. The representation nf solu-
tions oi the MATHIEU equation by means of Lie series has heen re-
ported ip Scientgfic‘Report no. 1. Furthermore, a code has been
written for an expansion ~f ﬁATHIEU fﬁnctions intn a FOURIER
geries which is gning to be compared to the Lie expansicn, on the
computer.

2) considerations aiming to a general cnde for all 33 eguatiuns
resulting‘grom the geparation of the HELMHOLT: equation ins>far as
evidently these equations are special cases of the general second

order differential equation for which a total solution in terms ~f

L
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Lie series could be glven (Qolentlfic Report No. 2). Togethker Wlth

errny est1mates tu “be’ obtanned in the next futu*e these formulas

seem to be a sound feundatiun upon which numerical calculations of

great extent can be done. -

In the course of cur investigations, we also took the use vf LAPLACE
: : P o

transformat on into ronSLderatlon, encouraged oy the good results

one of us (SPPETT) achleved by applying it to the BmSSEL equation

(to be publlshed), unfortunately, the use °~ of this methed does

not seem to be nf great advantage at the present stage of our in-

vestigafion duc to implications we fournd ~ut only after a ccnsider-

able amount uf werk.
.

. S .
II) Activities of the Cnllatoraturs

-

The team consists of:
‘Profpssor Dr. Ferdlnand CAP

Dletmar FLORIANI

lal

Alm.s C-HE‘I‘T
Dr. Juergén HBIL

In the following we give a short survey as to how the work re-

Ao

ported in Chapter I) has been done by the individual persons of

the team:

rofessor Dr.'Ferdinand CAP: was respensible fer the cosrdination

and general supervision of the work, compriaing geheral investi-

N i“

gatlons of the appllcablllty of L1e serles to varlovs probiems

and plentv cof discussions with the collaborators, usually held

RN xw‘h 3o et K ke, BB Rt LT

cnce or twice a week. In particular, his 1s the 1dea of splltt-
ing known functions from the L1e solutign, in thls way prop051ng

a promlsing alternative - as lar as computer time ig concerned -

to the general formula.
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Dietmar FLORiANI: after generally dealing with the separatiocn of

the HELMHOLTZ equation in the 11 coerdinete systems, turned
to the MATHIEU equation and wrute a ccde for its solutivns as
repregented by Lie series for the a-eigenvalues belonging in
cgrtain types ef sowlutions as well as for a FCURIER expansion
of the MATHIEU functions fer the purpmse of comparison. At
preseﬁt, he is busy computing the A-eigenvalueg of the MATHIEU
equ-tion. From 8 - %4°'0ctuber he participated in the Congress
of Austrian Physicists in Vienna and wrete a repert on some ~f
the lectures given there. He is - in cellaboraticn with Fref.

CAP - the auther of Scicntific Repnrt No. 1.

Alcig SCHETT: initially was concerned with investigations on the

Dr.

use of LAPLACE transgformation frr solving the MATHIEU and
cther rQuatiang »f rur field; then he turned to the snlutien
of the general seennd order differential equatien by mecans ef
Lie series and obtained twn alternative frrmulas for the s.-
lution. He is - in collabmiatisn with J. WEIL - the authnr of
Scientific Repwrt Nn, 2.-- Besides, he participated in the
Igte;natinnal Conferepce en Pelarizatien Phenemena of Nuclenns
at Karlsruhe, the Confersnce en Stable [ ~topes at Leipzig

and the Sympnsium en Criticality Problems at Steckholm and

wronte reports on them.

Juergen #EIL: initially being concerned with considerations

on the use of LAFLACE transformation and attending a cnurse
on computing by our ZUSE, eventually turned his attentien to
the solution of t e general second erder differential equa-
tion; he is the coc-author of Scientific Repert No. 2. - Besi-

des; he participated in the National Physicists Conferences
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of Sarajevr and Bologna and wrote rensrts on them.

JI1) Fature Plans

sccording to Chapter I), our activities are proceeding ~n two li-
nes, the MATHIEU function lire and the general rne. As t~ the
WATHIEU line, we plar to write a (A,q)~map, i.e., tu continue the
~igenvalue program menticned abeve. Iurthermors, we are concerned
with preliminary consideratiuns cn the elabnaration of a tahle »f
WATHIEU functions by means of Lie series. Besides, a comparis.n.
of the accuracy »f Lie and FOURIEZR representations is being done,
at present. ‘he general line will turn to the preotlem nf err-r
estimating (see Scientific Report Nn. 2) and to convergence im-
proving considerations in analogy tn KNAPP; after having laid a
solid foundatitn in this way, we will begin to compute numerical-
ly, i.e., to write a cude for the general solutinn given in Scien-
tific Repert No. 2, whence it will be possible tn start the eva-
luation vf the individual 33 equations resulting frum the separa-~
tion of the HELMHOLTZ equation. - Besides, we intend to open a
third line nf progress aiming to physical preblems to be solved by
Lieseries,at the same time being a proposal for a continuation

of the contract:

1) The protlem of the acymmetriecal heavy top. 5 wetlons %o
Z)vﬂigher appronimaticons te particle trajed€~ries imvacceleraters.
3) A problem emerging frum a lecture given by RUMYANTSEV in Atﬁens
Conference, Summer 1965 in which the prublem nf gravity gradient
stabilization of artificial satellites was shnwn to lead tn MATHIEZU

functions. Apparently, work on this field seems to be very prermising.




